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Agricultural Research in Delta 


Agricultural researchers from the 
Fairbanks and Palmer research centers of 
the Alaska Agricultural Experiment Sta- 
tion conduct research on approximately 
120 acres just north of the Alaska High- 
way at mile 1408. The research site 
abuts the southern edge of the Delta 
Agricultural Project. 

Research by the experiment station 
provides information to assist farmers 
in improving crop production in the 
Tanana Valley of interior Alaska. Re- 
search is being conducted on improved 
plant varieties, soil fertility, conservation 
tillage, and weed and disease control. 

Major emphasis is on production 
practices for small grains. Other crops 

included in the research are rapeseed 

and forages. Several of the forage 
eee crops are also being evaluated for 
S their potential use in revegetation 

following construction projects in 
Alaska. 

Currently the Delta Agricultural Pro- 
ject encompasses about 85,000 acres. Ap- 
proximately 15,000 acres of additional 
farm land have been cleared in the Delta 
area. 

Research such as that conducted here 
at Delta will help provide the information 
necessary to ensure success for the Delta 
Agricultural Project. In turn, the success 
of the project will provide a basis for 
successful development of the 1.8 mil- 
lion acres of state and Native land in the 
Tanana Valley identified as suitable for 
cultivation. 
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Effects of Permafrost on Agricultural Soils 


Although permafrost occurs in much 
of Alaska’s interior, clearing the native 
vegetation, including the insulating layer 
of moss and peat, causes the permafrost 
to thaw as indicated in the illustration 
above. When agricultural land is cleared 
for cultivation, thawing of the perma- 
frost continues over time despite recur- 
ring seasonal frost. Thus, soil tempera- 
tures become warmer in the root zone 


during the growing season, and soil 
drainage improves, 

Recent agricultural development pro- 
jects in Alaska, such as the Delta Agri- 
cultural Project, are in areas where 
existing permafrost is essentially free of 
large masses of ground ice. Thus, subsid- 
ence of the soil surface has generally not 
been a problem as permafrost thaws 
following land clearing. 
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ae Agronomy Research 


Approximately 60 per cent of the 
agronomy research in interior Alaska is 
being conducted on research fields near 
Delta Junction. 

The state of Alaska is currently 
developing 85,000 acres of new land 
in this area for agricultural production. 
Barley will be produced on the new land 
for an export market and to provide a 
feed base for livestock production in 
Alaska. 

Alaskan agronomists are concerned 
with testing and evaluating new varieties 
of field crops commonly grown in inter- 
ior Alaska such as barley, oats, and wheat. 
In additon, crops that are relatively new 
to Alaska such as rapeseed and buck- 
wheat are also under _ investigation. 
Variety trials with rapeseed (an oilseed 
crop used to produce cooking oil) in 
1977-1982 gave good yields at Delta 
Junction. 

Many small grains—especially barley, 
oats, and, to a lesser extent, spring— 
wheat grow well in interior Alaska; yields 
tend to be above U.S. average yields. 

Barley, because of its ability to grow 
to maturity at cool temperatures and its 
short growing-season requirement, must 
be considered the grain most adapted to 
far-north environments. Several of the 


earliest-maturing varieties have ripened at 
Fairbanks when planted as late as the 
first week of June. Barley may have a 
winter or spring growth habit. Only those 
varieties having a spring growth habit 
are important to Alaska. Barley varieties 
having a winter growth habit lack hardi- 
ness and, therefore, have a very low rate 
of winter survival. 

Common oats (Avena sativa) must be 
ranked as the second most-adapted grain 
crop for the Tanana Valley. Although 
most oat varieties generally have a longer 
growing season requirement than barley, 
they will grow to maturity at cool tem- 
peratures. The earliest-maturing oat varie- 
ties frequently require 7 to 10 days 
longer to reach maturity than the earliest- 
maturing barley varieties. 

Oats have traditionally served as a 
dual-purpose crop in Alaska. They can be 
harvested for forage at an immature 
growth stage, or harvested for grain at 
maturity. If oats are harvested for grain, 
the remaining straw can provide a signif- 
icant secondary crop. Oats that are to be 
grown for grain should be planted fairly 
early, preferably before May 24. When 
oats are grown for hay, or as a compo- 
nent of forage mixtures, planting date is 
not so critical. Oats planted between June 


1 and June 15 often grow taller and 
produce more forage than earlier plant- 
ings. 

To date, hard red spring wheats have 
shown the greatest adaptation to Alaska. 
Hard red winter wheats frequently have 
poor survival which results in greatly re- 
duced yields. Macaroni wheats usually 
yield less than hard red spring wheats in 
Alaska and require a longer growing sea- 
son. Existing varieties of hard red spring 
wheat have a narrower range of adapta- 
tion than barley or oats. Wheat is more 
sensitive to cool temperatures, particular- 
ly during the maturation stages of growth. 
If weather conditions during the 30-day 
period following pollination (usually mid- 
July to mid-August) are warm and dry, 
wheat matures about 10 days later than 
barley. If weather conditions are cool 
and wet during this period, an additional 
10 to 15 days may be required for ripen- 
ing. For wheat, early maturity far out- 
weighs yield and other growth factors 
when evaluating new varieties. 

Long-term average yields of selected 
wheat, barley, and oat varieties grown at 


Delta Junction are compared with U.S. 
average yields below. 


Yield of Selected Grain Varieties Grown 


at Delta Junction, Alaska, in Compar- 
ison with U.S. Average Yields (bu. per 
acre). 


Crop and Delta Yields ae 
Variety Average Range Yield 
Wheat a4 
Chena 45 27-62 
Park 33 16-55 
Gasser 38 ie? Lak 
Ingal 40 26-55 
Nogal 44 36-52 
Barley 42 
Galt 71 30-101 
Otra 82 48-123 
Weal 64 31-96 
Otal 84 74-97 
Datal 78 72-87 
Oats 48 
Toral 120 52-179 
Pendek h22 53-208 
Nip 106 45-145 
Rodney 106 51-170 


Small-Grain Breeding 


The program for breeding small 
grains is designed to develop improved 
varieties of barley, wheat, and oats for 
production in Alaska. Current emphasis 
is On adaptation to the environment of 
the Delta Junction area, due to the 
rapid expansion of grain acreage at this 
location. Variety evaluation procedures 
are utilized to identify existing avail- 
able materials best suited for large-scale 
grain production, while improved per- 
formance over that of existing varieties 
is the goal of breeding efforts. 

Breeding nurseries consist of small 
plots, where numerous differing strains 
of a crop are grown and rated for 
desired characteristics. Plants selected 
for specific characters, such as early 
maturity or disease resistance, are 
subjected to hybridization procedures 
to combine these favorable factors. 


Plant breeding is a continuing process, 
with emphasis concentrated on solving 
what are currently the most important 
production problems with the crop. 

For example, in wheat and oats, 
early maturity is a major objective 
in Alaska; serious concern for breeding 
for yield, agronomic, and quality fac- 
tors can only be addressed in mater- 
ial with dependable maturity. In barley, 
a well-adapted crop, one can proceed to 
combine genetic factors for high yield, 
disease resistance, lodging and shattering 
resistance, and favorable physical and 
chemical grain qualitites to produce new, 
improved, early-maturing varieties for 
dependable production of high-quality 
grain in this environment. The challenge 
of plant breeding is to progress toward 
a conceptual goal — the ideal variety. 


Forages 


As ruminant livestock have assumed 
a larger role in the agricultural develop- 
ment of the Delta Junction area, needs 
for information on forage production 
have become more acute. Storing suf- 
ficient feed for overwintering purposes 
is critical to the success of livestock 
operations. Forages, harvested and con- 
served properly, can be a good source of 
protein and energy as well as provide 
necessary fiber (roughage). Those forages 
most relied upon in the Delta Junction 
area are bromegrass and timothy for 
perennial crops and oats for an annual 
crop. Native grasses, particularly bluejoint 
reedgrass, may regrow sufficiently in 
some fields for a harvestable crop. 

Relatively few forage grasses have 
been found adapted for use in the north 
latitudes, and some that are suitable to 
other northern areas, as in the Scandina- 
vian countries, are insufficiently winter 
hardy for Alaska. Thus, we have learned 


that forages touted to be good for some 
other area must be tested under our con- 
ditions before being recommended for 
use. In an effort to improve upon what is 
available, seed obtained from various 
sources, including native grass collections, 
are being evaluated at the Palmer Re- 
search Center. Promising selections are 
included in trials in the Delta agricultural 
project and other agricultural areas of 
the state. 

In other research, fertilizer needs of 
bromegrass are being investigated with 
significant responses to nitrogen and 
phosphorus so far being indicated. Yield 
and quality characteristics of different 
cereals and ryegrasses will be studied to 
better define tne role of annuals for for- 
ages. In the quest for higher yields, 
quality can be overlooked. Work on time 
of harvest will be conducted, as this can 
reflect importantly on quality. 


Soil Management 


As small-grain production expands In 
Alaska’s interior, it is important to design 
soil-management systems that will pro- 
tect the friable soils of the region from 
wind and water erosion while maintaining 
crop yields. 

Traditional soil management involves 
removing the straw in the fall following 
harvest and disking two or three times in 
the spring to incorporate residues and pre- 
pare the seed bed after fertilizers have 
been applied. These operations are also 
helpful in controlling weeds, insects and 
diseases. 

Conservation tillage systems mini- 
mize or eliminate tillage operations, thus 
leaving residues on the soil surface. These 
residues provide physical protection from 
wind and water erosion, reduce moisture 
loss by evaporation, and hold snow 
during the winter months. Sowing equip- 
ment is used which is capable of seeding 
into a soil surface which has not been 
cleanly tilled. Because tillage is mini- 
mized, there is more dependence on the 
use of pesticides for weed, insect, and 
disease control. 


Past conservation tillage research con- 
sidered the effects of maximum tillage 
(chisel plowing and two diskings prior 
to planting) and no tillage on yields of 
barley and rapeseed in rotation with fal- 
lowing soils. Continuously cropped barley 
has also been considered. Results of our 
three-year study show that minimum 
tillage and no tillage produced the highest 
yields for barley in rotation, while 
maximum tillage produced the highest 
yields for continuous barley. Results were 
inconclusive for rapeseed. 

Conservation tillage studies begun in 
1982 include three different straw treat- 
ments (straw left on after harvest with 
stubble standing, straw baled after har- 
vest and removed, straw left on after 
harvest and stubble chopped) as well as 
maximum, minimum, and no tillage. Only 
continuous barley is used in the study 
which will continue for a five-year period. 
In addition to yields, soil moisture and 
temperature, solar radiation, albedo of 
the soil and crop surface, wind speed, and 
relative humidity of the air are being 
monitored. 


Soil nitrogen research is currently 
eing conducted at the Fairbanks Experi- 
ent Farm and at the Delta Research Site 
oO determine what happens to fertilizer 
itrogen when it is added to Alaskan 
oils. Research is also aimed at find- 
ng ways to maximize nitrogen 
ixation by legumes in Alaska. 

The cost of nitrogen fertil- 
izer has increased dramatically in 
ecent years, and farmers need to 
ake as efficient use as possible 
f the nitrogen fertilizer that 
they buy. Nitrogen, once it is 
added to the soil, can be 
lost from the plant root 
zone through a number of 
processes. 

One of the ways that 
nitrogen can be lost is that 
it can be leached, i.e. carried, 
out of the root zone by perco- 
lating rain water. It can eventually 
reach ground water supplies or get 
into streams and rivers and thus be a 
pollution hazard. Thus, loss of nitrogen 
from the soil is of concern not only to 


Soil Nitrogen Research 


the farmer but also to the general public. 
We are attempting to determine how 
much of the applied nitrogen fertilizer is 
utilized by a barley crop and how much 
and by what means nitrogen is lost 
from Alaskan soils. This is being 


ge done through the use of nonradio- 
E active nitrogen tracers. This 


work is being done primarily 
at Delta. 
Certain plants, most notably leg- 
umes (e.g. alfalfa, clover, beans, 
peas, etc.),are able to ‘‘team up” 
with certain bacteria, called 
rhizobia,and “fix” much of 
the nitrogen that they need 
from the atmosphere. Hence, 
a legume crop which is ac- 
tively fixing nitrogen needs 
little or no nitrogen fertil- 
izer. Research is currently 
underway to determine the po- 
tential for nitrogen fixation and 


find ways to maximize nitrogen fixation 
by alfalfa in Alaska. This work is being 
done at both Fairbanks and Delta. 


Soil Fertility and Fertilizer Requirements 


With the clearing of large acreages 
of virgin soils, field trials are underway 
to calibrate soil tests for these newly 
cleared soils. The experiments are aimed 
at making soil tests more useful to 
farmers in helping them to get the most 
out of their fertilizer dollars. Field 
investigations are underway with soil tests 
for the three major plant nutrients — 
nitrogen, phosphorous, and potassium. 


A long-term field experiment is also 
underway to aid farmers in fertilization 
and maintenance of forage-grass stands. 
This study examines both rate and time 
of fertilizer nitrogen (urea) application 
to bromegrass and the effects on yield 
and hay quality. 


Plant-Protection Research 


Plant-protection research includes 
plant-disease control and weed control. 
This work is being directed toward agro- 
nomic crops, mainly barley. The impor- 
tant diseases found on barley are barley 
scald, barley stripe, net blotch, and loose 
smut. Current research is being under- 
taken to evaluate the yield losses caused 
by these diseases, effective chemical 
controls, and the resistance of various 
barley varieties. 

Disease and weed research has been 
conducted to support the tillage research 
in the Delta-Clearwater area, since 
reduced tillage tends to increase both 
disease and weed problems. With less 
tillage, easily controlled annual weeds are 
replaced by perennial weeds more dif- 
ficult to control. Plant residues such as 


stubble and straw left in the field are 
important sources of barley diseases. 
Reduced tillage results in the accumula- 
tion of these residues on the soil surface, 
consequently resulting in heavier disease 
infection on barley seedlings at an earlier 
stage of development. Surveys are con- 
ducted annually to detect changes in 
disease and weeds problems that may 
occur over time. Studies are also being 
conducted to determine optimal weed 
control for various tillage systems. 
Another area of research concerns 
the persistence and carry-over of herbi- 
cides in cool, subarctic soils. Six herbi- 
cides are being evaluated to determine 
their degradation rates and to determine 
if there are any carry-over effects in crops 
that are grown in rotation with barley. 


The University of Alaska- Fairbanks is an equal-opportunity educational institution 
and an affirmative-action employer. 


Agricultural Experiment Station 
School of Agriculture and Land Resources Management 
University of Alaska-Fairbanks 
Fairbanks, Alaska 99701 


James V. Drew, Director 


Miscellaneous Publication 83-2 


Pam: 63: (*493) 


ARDJ 


Agricultural research near 
AUTHOR 


Delta Junction Alaska 


DATE , 


iii 
79 


ll 


17 


i 


| 


0 1620 0336 


University of 


Mil 


